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Synthesis of compounds 
Scheme 1. Synthesis of compounds 7 and 32 
 
Reagents and conditions: a) Na2CO3, H2O, 60 – 80°C, 6 h; b) DBU, Cu(OAc)2, dioxane, 25°C. 
 
Material and Methods 
Chemicals 
Melting points (mp) were measured with a capillary apparatus (Büchi 540). Melting points with 
decomposition were determined after introduction of the sample into the bath at a temperature 10°C 
lower than the melting point; heating rate was 3°C min
-1




C-NMR (Bruker Avance 300) and mass spectrometry (Finnigan-Mat TSQ-700). The 
following abbreviations are used to indicate the peak multiplicity: s = singlet; d = doublet; t = 
triplet; m = multiplet, br = broad. Flash column chromatography was run on silica gel (Merck 
Kieselgel 60, 230-400 mesh ASTM) using the eluents indicated. Thin layer chromatography (TLC) 
was run on 5 x 20 cm plates with a 0.25 mm layer thickness (Fluka). Anhydrous magnesium sulfate 
was used as drying agent for the organic phases. The new compounds were analysed (C, H, N) by 
REDOX (Monza) and by Service de Microanalyse, Université de Genève, Genève (CH); the results 
are within ± 0.4% of theoretical values. Ethyl acetate, acetonitrile, dicloromethane, ethanol, 
methanol and petroleum ether (b.p. 40-70°C) were used without further purification. Dioxane was 
freshly distilled from Na before use. 
 
Experimental 
2-[(2-chloro-6-fluorophenyl)amino]-5-methyl-benzoic acid (7): To a stirred solution of 5-
methylanthranilic acid (1g; 6.6 mmol) in distilled dioxane (50 ml), DBU (3 ml; 19 mmol; 3 eq) and 
finely powdered Cu(OAc)2 monohydrate (1.32 g; 6.6 mmol, 1 eq) were added. To this stirred 
mixture, 2-chloro,6-fluoro phenyl boronic acid (1.21 g; 6.9 mmol;1.05 eq) in distilled dioxane (10 
ml) was added dropwise. After the addition was complete, the reaction mixture was stirred at RT for 
8 h, then two portions of 2-chloro,6-fluoro phenyl boronic acid (0.28 g; 1.6 mmol; 0.25 eq) were 
added, until the reaction reached completion (TLC). The mixture was treated with pH 4.5 
NaOAc/AcOH buffer (70 ml) then with 0.3 M EDTA tetrasodium (20 ml) and extracted with 
EtOAc (2 × 50 ml). The organic layer was washed with 1N HCl (2 × 25 ml) and brine (25 ml), dried 
(MgSO4) and evaporated under reduced pressure to give 1.68 g (91%) of a cream colored solid (7) 
pure by NMR. An analytical sample was obtained by recrystallization from EtOH. White solid; mp: 
236-237°C; 
1
H NMR (300 MHz, [D6]DMSO): δ= 2.23 (s, 3H, CH3), 6.35 (dd, J = 8.4, 3.9 Hz, 1H, 
ArH3), 7.20 (d, J = 8.4 Hz, 1H, ArH4), 7.28-7.49 (m, 3H, ArH3’,4’,5’), 7.73 (s, 1H, ArH6), 9.32 (s, 
1H, NH), 13.17 ppm (s, br, 1H, COOH); 
13
C NMR (75 MHz, [D6]DMSO): δ= 19.76 (s, CH3), 112 
(s, C1), 113.29 (d, JC-F = 3 Hz, C3), 115.49 (d, JC-F = 20.5 Hz, C5’), 125.8 (d, JC-F = 3.3 Hz, C3’), 
125.83 (s, C1), 125.93 (s, C JC-F = 14.8 Hz, C1’), 126.37 (s, C5), 126.85 (d, JC-F = 9.2 Hz, C4’), 131.09 
(s, C5), 131.16 (s, C4), 131.13 (d, JC-F = 4.8 Hz, C2’), 134.9 (s, C6), 128.8 (d,), 144.58 (d, JC-F = 1 Hz, 
C2), 157.74 ppm (d, JC-F = 247 Hz, C6’); MS (CI-isobutane) m/z 280-282 [M+H]
+
. Anal. calcd. for 
C14H11ClFNO2: C 60.12, H 3.96, N 5.01; found: C 59.93, H 3.86, N 4.89. (1) 
 
2-(((4-chlorophenyl)sulfonyl)amino)-5-methyl-benzoic acid (32): To a stirred solution of 5-
methylanthranilic acid (0.40 g; 2.64 mmol) and sodium carbonate (0,67 g; 6.34 mmol) in water (5 
ml) at 60°C, 4-chlorobenzensulfonyl chloride (0.67 g; 3.17 mmol) was added portionwise and the 
reaction mixture was stirred at 80°C for 6 h. The mixture was cooled to RT and acidified with 5N 
HCl (3 ml). The obtained cream-colored solid was filtered, washed with water and dried to afford 
0.51 g (59 %) of the title compound. Recrystallization from ethanol afforded 0.14 g of pure product 
as an off-white solid. Mp: 208.2-210.1°C; 
1
H NMR (300 MHz, [D6]DMSO): δ= 2.24 (s, 3H, CH3), 
7.36-7.44 (m, 2H, ArH3,4), 7.63 (d, J = 8.4 Hz, 2H, ArH3’,5’), 7.72 (s, 1H, ArH6), 7,79 (d, J = 8.4 Hz, 
2H, ArH2’,6’), 11.1 (s, br 1H, NH), 13.22 ppm (s, br, 1H, COOH); 
13
C NMR (75 MHz, [D6]DMSO): 
δ= 18.48 (CH3), 117.52 (C1), 119.31 (C3), 129.07 (C2’,C6’), 129.63 (C3’, C5’), 131.50 (C2), 133.29 
(C5), 134.92 (C6), 137.38 (C4’), 138.31 (C1‘), 139.95 (C4), 169.48 (COOH) ppm; MS (CI-isobutane) 
m/z 326-328 [M+H]
+
. Anal. calcd. for C14H12ClNO4S: C 51.62, H 3.71, N 4.30; found: C 51.33, H 






Fig. 1S. Total IP production induced by the TxA2 analog U46619 in HEK cells transiently 
transfected with the human TPα receptor or mock transfected. 
 
 
[1] Bertinaria M, Shaikh MA, Buccellati C, Cena C, Rolando B, Lazzarato L, Fruttero R, Gasco 
A, Hoxha M, Capra V, Sala A, Rovati GE. Designing Multitarget Anti-inflammatory Agents: 
Chemical Modulation of the Lumiracoxib Structure toward Dual Thromboxane Antagonists-
COX-2 Inhibitors. ChemMedChem. 2012;7(9):1647-1660. 
 










































 Compound 18  Compound 20 































































































































































































































































































COX-1, IC50 ,log [M]
C
O
X
-2
, 
IC
5
0
, 
lo
g
 [
M
]
PGI2
COX-1
ASA
(antithrombotic)
! GI toxicity
COXIB 
(antinflammatory)
! CV risk
isoprostanes
3rd Generation 
NSAID
TXA2
Arachidonic Acid
COX-2
Ca2+
cAMP
TP
IP
